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1. OBILASI XAPAKTEPCTUKA PABOYEN ITPOTPAMMBI
OBLIEOBPA3OBATEJbHOM JUCHUAILIMHBI « XUMU SD»

1.1. Mecro OHCHHIUIHHBI B CTpPYKType o0pa3oBaTelbHOH HNPOrpamMmbl
CIIO:

O6ueobpa3zoBaTeNbHas AUCIUTUIHHA «XUMUST» SBIAETCS 00SA3aTENbHOM YacThio
0011e06pa3oBaTENFHOIO IMKIa 00pa30BaTeIbHOM NPOrpaMMBbl B COOTBETCTBUU C
dIOC CIIO 1o cneumansHocTr 27.02.03 ABTOMarvka M TellEMEXaHHMKa Ha
TpaHcHopTe (KeJIe3HOLOPOXKHOM TPAHCIIOPTE).

1.2. Ieau n njaHupyemMble pe3yJabTaTbl 0CBOCHUS THCIHIIIHHBI:

1.2.1. Ileau u 3aAa4YH1 AUCHUIJIUHBI

®opmupoBaHWE Yy CTYIEHTOB IPEACTaBICHHS O XUMHUYECKOW COCTaBJIAIOIIEH
€CTeCTBEHHO-HAYYHOH KapTHHBI MHUpPa KaKk OCHOBBl IIPUHATUS pEHICHWH B
XKU3HCHHBIX M TNPOU3BOACTBEHHBIX CUTYyalldsX, OTBETCTBEHHOT'O IIOBEICHHS B
MMPUPOLHOM Cpene.

3agaum AUMCUUTIIHHBI:

1) cdhopmupoBaTh MOHWMaHHWE 3aKOHOMEPHOCTEH IPOTEKaHUs XUMHUYECKUX
MIPOLIECCOB U SIBIICHUH B OKPYXAIoIlle! cpelie, HeIOCTHON HayYHOW KapTUHEI MUpa,
B3aMMOCBS3H U B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTaBISATH (POPMYJIBI HEOPTraHWYECKUX M OPTaHUYECKUX
BEIIECTB, YPaBHEHMS  XUMHYECKWUX  peakiuii, OOBACHATb MX  CMBICIH,
UHTEPIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  [POBEAECHUS  I[POCTEHIIMX  XUMHUYECKUX
OKCTIEPUMEHTAIBHBIX HCCIEAOBaHUM C COONIOZieHHeM TMpaBuil 0e30macHoro
oOparlleHus ¢ BelIeCTBaMH ¥ TabOpaTOPHEIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHS HCIOJB30BaTh HHMOPMAIMIO XMMHUYECKOTO Xapakrepa W3
pa3IMYHBIX HCTOUYHHKOB;

5) chopmHpoBaTh YMEHUS IIPOrHO3UPOBATH IMOCIEACTBUS CBOEH AESATEIHHOCTH U
XUMHUYECKHUX TTPUPOAHBIX, OBITOBBIX ¥ MPOU3BOACTBEHHBIX ITPOIIECCOB,;

6) chopMupoBaTh MOHWMAaHWE 3HAYMMOCTH JOCTHIKEHWH XUMHUYECKOW HAYKH U
TEXHOJIOTHHA JJISI pa3BUTHS COLMAIBHON U IIPOU3BOJICTBEHHOU cdep.



1.2.2 TInanupyemble pe3ynbTaThl OCBOEHHUsS 00leoOpaszoBaTenbHOM muciurminiel B coorBerctBuu ¢ PI'OC CITO u ma

ocHoBe OI'OC CIIO

Kon u HauMenoBaHue
dhopMHupyeMBIX
KOMIIETEHIIMH

IInanupyemMbie pe3ynbTaThl OCBOSHHS JUCLIUILINHEI

O01uue

JucuunimHapHbie

OK 01. Beibupatp
CIIOCOOBI pellieHus 3a0a4
npodhecCHOHATBFHOM

e TeITHHOCTH
NIPUMEHHUTENHHO K
pPa3IMYHBIM KOHTEKCTaM

B 4acTH TpyAOBOro BOCHUTAHUS:

- TOTOBHOCTb K TPYHXYy, OCO3HaHHE LIEHHOCTHU
MacTepcTBa, TPYIOIO0HUE;

- TOTOBHOCTb K  aKTHBHOH
TEXHOJIOTHYECKOU U
HaIIpaBJIEHHOCTH, CIIOCOOHOCTh WHHLHHPOBATH,
IJJAHUPOBAaTh M CAMOCTOSITCNIBHO  BBIIOJIHSATH
TaKyIO HesTeJbHOCTD;

- HHTEpeC K PazIMYHBIM
npodeccuoHanbHOH NesTeNbHOCTH,
OBaageHne  yHHBepPCAJbHLIMH
NO3HABATEJbHbIMH JI€HCTBHSIMMU:
a) 0a3oBble JIOTHYEeCKHE AeHCTBHS:
- CaMOCTOSTENBHO (dbopMyIMpoBaTh U
aKTyaJlu3upoBaTh INpPOOJEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIMBAaTh CYIIECTBEHHBIA IpPU3HAK WIH
OCHOBaHMs MJIsI CpaBHEHHS, KIacCHPHUKAIMH U
00001IeHn;

- ONpeAeNsiTb UeJH JeSITeNIbHOCTH,
napaMeTphbl U KPUTEPUH WX JOCTUKEHUS,
- BBIABJIATH 3aKOHOMEPHOCTH U IPOTHBOPEYMS B
paccMaTpUBaeMbIX SBICHUSIX;

JeITeNbHOCTH
COLIMAJILHOU

cthepam

YueOHBbIMHU

3a1aBaTh

- BIAOETh CHUCTEMOM XUMHUUECKUX 3HAHUU,
KOTOpasi ~ BKJIIOYaeT: OCHOBOIIOJAraioliue
OOHATUS  (XMMHYECKHH  3JIEMEHT, aToM,
3JIeKTpoHHasi obonouyka aroma, s-, p-, d-
JJIEKTPOHHBIE  OpOWTaIM  aTOMOB, HOH,
MoJIeKyJa, BaJIEHTHOCTb,
AJEKTPOOTPHULATENHHOCTD, CTEIIeHb
OKHCNICHUsl, XHMHYecKass CBSI3b, MOIIb,
MoJiipHast ~ Macca, MOJSIpHBIA  00BewM,
YyIJIEpOAHBIA  CKeNeT,  (yHKIHOHAIbHAS
rpynna, paaukan, H30MepHs, H30MEpHI,
rOMOJIOTHUYECKHH psn, rOMOJIOTH,
YTIIEBOAOPOIbI, KHCJIOPOJI- u
azoTcoaepKallye COEIMHEHHS,
OHONOTUYECKH BEIIIeCTBa
(yrieBoabl, OKUpBl, Oenku), MOHOMeD,
noumMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COeUHEHUSI,
KpUCTaAJITMYeCKas peleTka, TUIIBI
XUMHUYECKMX  peakuudid  (OKHCIUTEIBHO-
BOCCTAaHOBUTEIIBHEIE, 9K30-U
SHJIOTEPMHUUECKHUE, peaxiuu HOHHOTO
oOMeHa), pacTBop, SIEKTPOJIUTHI,

AKTHUBHBIC




- BHOCUTH KOPpPEKTHBbl B  [EATEJIBHOCTb,
OLIGHUBATh COOTBETCTBHE pPE3yJbTAaTOB LEJISIM,
OLICHUBATh PUCKH ITOCJICACTBUH JAeATENBHOCTH;

- pa3BHBaTh KpeaTUBHOE MBIIIJIEHUE TIPH peIlIeHUHU
KU3HEHHBIX MPooIeM

0) 6a3oBbIe HCCJIeA0BATEIbCKHE ICHCTBUSA:

- BJIAJeTh HaBBIKAMU Yy4YeOHO-UCCIIEOBATEIbCKON
51 POEKTHOM JIeITEILHOCTH, HaBBIKaMU
paspellieHus npooeMm;

- BBISIBJISTH NPHYUHHO-CIEACTBEHHBIE CBSI3HM U
aKTyaJIN3UpOBaTh 33ja4dy, BBIIBUraTh TMIIOTE3Y €€
peLleHus, HaxOIUTh apryMeHThI JUTSE
OKa3aTeIbCTBA CBOMX YTBEPXKJCHHH, 3amaBaTh
napaMeTpbl U KpUTEPUU PEILICHUS;

- aHaAJIM3UPOBATH MOJyYeHHbIE B XOJ€ pelIeHHUs
3a/1a4dl pe3yJIbTaThl, KPUTHYECKH OLICHMBATh HX
JIOCTOBEPHOCTh, MPOrHO3UPOBAaTh W3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMeTh MEePEeHOCUTH 3HAHUS B MO3HABATENBHYIO U
NPaKTUYECKYIO 00JIaCTH KU3HEACSTEIbHOCTH,

- YMeTh HHTEIpUpPOBaTHh 3HAHUS U3 pPa3HbBIX
NpeAMETHBIX 00yIacTel;

- BBIABATaTh  HOBBIE  HJEH,  Mpeajgarath
OpUTHHAJIbHBIE MOAXO/IbI ¥ PEIIICHHS;

- CIIOCOOHOCTH X HCIIOJIb30BaHUA B
MO3HABaTEIFHOH U COUMAILHON MpaKTHKe




HEFJIEKTPOJIHTEI, 3JIEKTPOTUTHYECKAs
JUCCONMAIINI, OKHUCIIUTEIL, BOCCTAHOBUTED,
CKOPOCTbh XMMHYECKOH peakinu, XUMHYECKOe
paBHOBECHE), TEOpPUM M 3aKOHBI (TEOpHs
XUMHYECKOTO CTPOCHHUS OpraHUYeCKUX
BELLIECTB AM. bytneposa, TeOpUs
3NEKTPOTUTUYECKOMN JIMCCOLIMALIYH,
nepuoaudeckuii 3axkoH [[.JM. Menneneesa,
3aKOH COXPaHeHMs] MacChi), 3aKOHOMEPHOCTH,

CUMBOJIMYECKUH A3BIK XUMHUH,
(baKTOJIOFI/I‘-IeCKI/Ie CBEeACHUA O CBOﬁCTBaX,
COCTaBc, MOJIYYECHUH u 0e30MmacHOM
HCITOJIB30BaHHUH BaXKHEWIINX

HEOPraHM4YECKUX U OPraHUYeCKUX BELUECTB B
OBITYy W  IPAKTUUYECKOH  AESITENIbHOCTHU
4eJI0BeKa,

- YMEThb BBIABJISTH XapaKTePHBIE NPU3HAKH U

B3auMOCBA3b HN3YYCHHBIX HOHHTHfI,
IPUMECHATB COOTBETCTBYIOIMUC IIOHATHUA IIPHU
ONnNMCaHnH CTpOCHUA )51 CBOMCTB

HEOpPraHM4YeCKUX U OpraHM4ecKuX BeLeCTB U
X [peBpPAllEHH; BBISBIATE B3aUMOCBA3b
XUMHUYECKUX 3HAaHUH C TOHATHAMUH H
npe/ICTaBIECHUIMU Apyrux
€CTEeCTBEHHOHAYYHBIX [IPEAMETOB;

- yMerhb MUCIIOJIb30BaTh HAaUMEHOBAHUA
XAMHYECKMX COCIUHEHUN MEXITYHapOJHOrO
CO03a TCOPETUYECKON U MPUKIAIHON XUMHUU




U TpUBHAIbHBIE Ha3BaHUS  BAXHEHIIMX
BELIECTB (3TUJIEH, AaleTHIeH, TJIHIePHH,
denon, dopmanpaerun, ykKcycHas KHCIOTa,
IMIALMH, YrapHblf ras, yrJeKuclbeld ras,
aMMMaK, ralieHas W3BecTb, HeralueHas
U3BECTh, NUTHEBass cola U  JPYTHX),
COCTaBIAATE (OPMYJIBl HEOPraHHYECKHX M
OpraHuYeCcKux BEIECTB, ypaBHEHHUS
XUMHYECKUX peakIui, OOBSCHITH MX CMBICIH,
NOATBEPXKAATh XapaKTepHble XHUMHYECKHe
CBOMCTBA  BEHIECTB  COOTBETCTBYIOUIUMH
JKCIEPUMEHTAaMH U 3alMCIMH  ypaBHEHUMH
XUMHUYECKUX PEeaKIUi;

- yMeThb YCTaHaBIMBaTh MPUHAMIEKHOCTH

H3YYCHHBIX HECOPTaHUYCCKHUX 4
OpraHU4CeCKHUX BCIIECTB K OINpCACICHHBIM
KJjlaccamM 141 rpyumam COGHHHGHHﬁ,

XapaKTepU30BaTh MX COCTaB W BaXKHEHIIIHE
CBOMICTBA; OIpPENENATh BHAbl XHMHUYECKHUX
CBsI3eH (koBaJIeHTHasl, MOXHAas,
MeTaJuihyeckas, BOJIOPO/IHAS ), THUIIBI
KPUCTATTAYECKUX peleToK BEIIIECTB;
KIaccuGpUIMpoBaTh XUMUUYCCKHC PEaKIIHH;

- chopmMUpoBaTh NIpEACTaBIEHUS: 0
XUMHIYECKOH COCTaBJSIONIEH
€CTeCTBEHHOHAYYHOU KapTHHBI MHpa, POJIH
XUMHU B [IO3HAHUU SIBIEHUN MPUpPOIBI, B
GOPMHUPOBAHMH MBIIIIEHUS ©  KYJIBTYPBI




JUYHOCTH, ee GyHKIIMOHATBHON
I'PAMOTHOCTHM, HEOOXOIUMOM MJis peLlIeHHs
NPaKTUYECKUX 3a/ad U OKOJOTHYECKH
000OCHOBAHHOTO OTHOILIEHHSI K  CBOEMY
3IOPOBBIO U TIPUPOIHOM Ccpelie;

- YMEThH TIPOBOJIUTH PACUYETHI O XUMHUUYECKUM
dbopMynaM H  ypaBHEHHUSM XHUMHYECKHX
peakiyi C WCIONBh30BaHUEM (UIHIECKHUX
BEIMYMH, XapaKTepU3YIOIIMX BEHIECTBA C
KOJIMYECTBEHHONH CTOPOHBI: MaccChl, 00BeMa
(HOpMaJbHBIE YCJOBHS) Ia30B, KOJIHUYECTBa
BEUIECTBA; HCITI0JIb30BaTh CHCTEMHBIE
XMMHYECKHE 3HAHUS IS NPUHATUS peLeHHN
B KOHKPETHBIX JKM3HEHHBIX CHUTYyaLUsX,
CBA3aHHBIX  C  BeuecrBaMd M HUX
npUMEHeHUEM

OK 02. Mcnonb3oBath
COBpPEMEHHbBIE CPEICTBa
TIOMCKA, aHATIU3a U
HHTEpOpeTaluu
uHdopmaIuu u
UHGOPMaLKOHHbIE
TEXHOJIOTHH AJIs
BBITIOJIHEHUS 3a]1a4
npodeCCHOHAIBHOM
JeSITENBHOCTH

B 00/1acTH HEHHOCTH HAYYHOI'0 TO3HAHUA:

- chOpMHPOBAHHOCTH MU POBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOW MpPAaKTHKH,
OCHOBaHHOT'O Ha JHajore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MecTa B
NOJIMKYJIBTYPHOM MHUPE;

- COBEPUICHCTBOBAHUE SI3BIKOBOM U YMTATEIHCKOM
KyJBTYpPbl KaK CPeACTBAa B3aUMOACHCTBUS MEXKAY
JIO/IBMH M TIO3HAHUS MHPa;

- OCO3HAHHE LIEHHOCTH HAy4YHOH OesTeNbHOCTH,
FOTOBHOCTb  OCYIIECTBIATh  NPOEKTHYIO U

- yMeTb IUIaHWpPOBaTh M  BBITOJHATH
XUMHYECKHI 3KCIEepUMEHT (MpeBpalieHus
OpraHU4EeCKUX BEIleCTB NpH HarpeBaHuy,
NOJly4eHUe dTUJIEHA U U3yYEeHHUE €r0 CBONCTB,
KQYeCTBEHHbIE peakUuMd Ha albJEeTHJb,
KpaxMall, YKCYCHYIO KHUCIIOTY; IEHaTyparust
OeNIKOB TIpM HarpeBaHHWM, LIBETHBIE pEaKIUU

OeNKOB; NPOBOAUTHL pPEaKIMM HOHHOTO
oOMeHa,  ompenessTh  cpely  BOJHBIX
pacTBOpOB, KAa4yeCTBCHHBIE peakUuM Ha
cynsdar-, kapOoHaT- U XJOpHUI-aHHOHEI, Ha
KaTHOH aMMOHHUSI,; pelniath




HCCIeJOBATENBCKYIO NEesATEeNbHOCTh
WHOUBUOYaJbHO U B IPYyIIIE;

OBnagenue  yHHBepCaJbHBIMH  Y4eOHBIMH
NO3HABaTeIbHbIMH JeHCTBHAMM:

B) pabora ¢ nHgopmaumen:

- BIaJeTh HaBBIKAMHU MOJIyYeHUs HHGOPMALIUU U3
UCTOYHHUKOB pa3HbIX TUIIOB, CaMOCTOSITENBHO
OCYIIECTBIATH IIOUCK, aHATH3, CACTEMAaTU3AIIMIO U
HHTEpIpeTalui0 HHPOpMaLMK Pa3TUYHBIX BHIOB
U $hopM NpeCcTaBICHHUS,

- CO3/1aBaTh TEKCTHl B pa3lU4YHBIX ¢opMmaTax cC
y4deToM Ha3HadeHus: HHGOpMalMd U LEIeBOU
ayJAUTOPUM, BBIOMpas ONTHUMANBHYIO (opMy
IpeJICTABICHUS ¥ BU3YyaIU3aLuK;

- OIEHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTH
uHpopMalUK, ee COOTBETCTBHE IPABOBBIM U
MOPaIbHO-3TUYECKUM HOpMaM;

- HCIOJIB30BaTh CpeacTBa HWHMOPMAIIMOHHBIX M
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B peuIeHUuH
KOTHUTHUBHBIX, KOMMYHHMKaTHBHBIX 7§
OpraHU3allMOHHBIX  33Ja4y ¢  CcoOsroeHueM
TpeOOBaHUI I3PrOHOMUKU, TEXHUKH OE€30MaCHOCTH,
TUTHEeHbl, pecypcocOepexeHusi, MNpPaBOBBIX U
ATHYECKUX  HOpPM, HOpM  HHGMOpPMALMOHHOU
0€30MacHOCTH;

- BNIaJileThb HABBIKAMM pAacHO3HaBaHUsS M 3aLIUTHI
uHpopMauy, HHGOPMALMOHHON O6e30MacHOCTH
JIUYHOCTH;




JKCIEpUMEHTAIbHbIE 3aJa4d [0 TeMaMm
"Metamnsl" 1 "Hemerasnnsl") B COOTBETCTBUH
C MpaBUJIaMU TEXHUKH OE30MaCHOCTU IIpH
oOpallleHuy ¢ BemecTBaMu U J1abOpaTOPHBIM
000py1OBaHHEM; MPEJCTABIATh PE3yIbTaThI
XHMUYECKOTO IKCIIEPUMEHTA B POpPME 3aUCH
YPaBHEHHUH COOTBETCTBYIOIUIUX peakUydi Hu
dbopMyTHpOBaTh BBHIBOAKl HAa OCHOBE 3THX
pe3yiIbTaTOB;

- yMeTh  aHAJIM3UPOBATH  XHMHUYECKYIO
HHGOpMALMIO, MOJy4YaeMyK M3 Pa3HbIX
HUCTOYHUKOB (cpenctB MacCOBOM
uHdopmauuu, cetb IHTepHET U Apyrue);

- BJIaJIETh OCHOBHBIMH METOJAMH Hay4dHOIO
ITO3HAHMSI BEIECTB U XUMUYECKHX SBICHHH
(mabmrojieHHe, U3MEpeHUue, OKCIIEPUMEHT,
MOIeNIMpOBaHue);

- YMETh NPOBOJMUTH PACUETHI [0 XUMHUYECKHM
dopMyriaM H YypaBHEHHUSM XUMHUYECKHUX
peakuuii ¢ WCIOJBb30BaHHEM (U3UYECKUX
BEJUYMH, XapaKTEepPH3yIOILIMX BellecTBa C
KOJIMYE€CTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) a30B, KOJIUYECTBA
BeIlECTBA; HCIIOJIb30BaTh CUCTEMHBIE
XUMHYEeCKHEe 3HAHUS JUIsl IPUHSITUS pELIeHUN
B KOHKPETHBIX JKHU3HEHHBIX CHTyalMsX,
CBSI3aHHBIX  C  BellleCTBaMM M UX
IpHUMEHEeHHEM




OK 04. D¢ dexTusHO
B3aMMOJEeUCTBOBATE 1
paboTaTh B KOJIJIEKTUBE U
KOMaHe

- TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOATEJIBHOCTH U CaMOOIIpeIeIIEHUIO;
-OBJIaJICHUE HaBbIKAMH y4ebHO-
UCCIIEIOBATENBCKON, IPOEKTHOM M COLMATIBHOMU
e TeNbHOCTY;

OBnanenue YHHBEpPCAJIbHbIMH
KOMMYHHUKAaTHBHBIMM JIeliCTBUAMMU:

0) coBMecTHasl 1eITeJIbHOCTD!

- IIOHMMaTh M HCHOJbB30BaTh IPEMMYLIECTBA
KOMAaH/IHOW U MHIMBHAYJbHON paboThI;

- IpUHUMAaTh LEJd COBMECTHOH [eSTelbHOCTH,
OpraHU30BbIBaTh U KOOPJAWHUPOBATH NEHUCTBUS 10
€€ JOCTHXXEHHUIO: COCTaBNsATh IUTaH JEHCTBHH,
pacrnpenessTh poy ¢ y4eTOM MHEHUN Y4aCTHUKOB
o0cyX1aTb pe3ynbTaThl COBMECTHOU paboThI;

- KOOpJAMHHUPOBAaTH M BBHIMONHATH paboTy B
yCIIOBHUSX peanbHOro, BUPTYaJIBHOI'O u
KOMOMHUPOBAHHOT'O B3aUMO/IEHCTBHS;

- OCYILECTBISITh IIO3UTHBHOE CTPaTEruH4ecKoe
[OBE/ICHHE B PA3IMYHBIX CUTYaLHUsX, MPOSBISATH
TBOPYECTBO %} BOOOpaXXEHUeE, OBITH
VHULAaTUBHBIM

OBnagenne YHHBepCATbHbIMH
PeryJsiTHBHbIMM JefCTBHAMMU:

) NpUHSATHE ce0sl U APYTrHX JIIOACH:

- IpUHUMaTbh MOTHUBBl M apryMeHThl JApPyTrHX
JXOJCH NpY aHaIU3e Pe3yJIbTaToOB JAESTEIBHOCTH;

- NpYU3HaBaTh CBOE MPaBO U MPaBO JPYTUX JIOJeH

~ yMeThb IUTAHUPOBaTh M  BBINOJHATH
XUMHYECKHA OKCIepUMEHT (IIpeBpalleHus
OpraHHYeCKHX BeILECTB IpU HarpeBaHMH,
NOJIy4eHHE 3TUIIeHA ¥ U3yUYEeHHE ero CBOMUCTS,
KaueCTBEHHBIE peakUMH Ha  ajbIerujpl,
KpaxmaJl, YKCYCHYIO KHCJOTY; JeHaTypauus
OeNKOB IMpU HArpeBaHUHU, LIBETHBIE pEaKUUH

0enkoB; IPOBOIMTH peaKkiMd HOHHOIO
oOMeHa,  ONpeAeNsiTs  Cpely  BOJHBIX
pacTBOpOB, KadeCTBEHHbIE peaklMu Ha
cynbdar-, kapOoHaT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHHUS; peluaThb
OKCIIEpUMEHTAJIBHBIE  33J]aud [0  TeMaM

"Metamibel" u "HemeTtamibl") B COOTBETCTBUU
C MpaBUJiaMH TEXHUKH O€30MacHOCTH IIPH
oOpalleHHn ¢ BellecTBaMu M J1abopaTOpHbBIM
0obopynoBaHHEM; IPEACTABIATH PE3YJIbTAThI
XHUMHYECKOIr0 3KCIIepUMeHTa B popme 3amnucu
YpaBHEHUH COOTBETCTBYIOIIMX peakUuu M
dbopMynUpoBaTh BBIBOJBI Ha OCHOBE 3THX
pe3yNbTATOB
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Ha OLINOKHY;
- pa3BHBaTh CHOCOOHOCTH [IOHUMATh MHpP C
MO3UIIMH JAPYroro 4ejoBeKa;

OK 07. ConeiicTBoBaTh
COXpaHEHUIO
OKpPYXKaroIen Cpelbl,
pecypcocOepexeHmIo,
PUMEHSTh 3HaHus 00
M3MEHEHUH KIIMMarTa,
IIPUHLUHUIIBI OEPEXITUBOrO
IIPOM3BO/ICTBA,

3¢ deKTUBHO NeiCTBOBATH
B Ype3BbIYaNHBIX
CUTYaIUsIX

B o6/1acTH 3K0JIOrHYecKoro BOCNIHTAHUSA:

- c¢(hOpMHUPOBAHHOCTH JKOJOTMYECKOU KYJbTYPHI,
[NOHMMAaHBHE BIMSIHHUSA COLMAILHO-OKOHOMHUYECKUX
[IpOLECCOB  HA  COCTOSIHHE  IPUPOJHOU U
COLMAIBHOM  Cpelbl, OCO3HAHUE T[JIOOATBHOIO
XapakTepa 3KONOTMYeCKUX Mpodiem;

- IUIAaHMPOBAHUE M OCYIIECTBIECHME [CHCTBHUM B
OKpPYXXalOILlIE cpelle Ha OCHOBE 3HAHUS IeJieH
YCTOMYMBOIrO Pa3BUTHUS YEIOBEUECTBA;

aKTUBHOE HENpHUATHE JEUCTBHUH, ITPUHOCSIIUX
Bpell OKpyXalolleu cpeae;

- YMEHHE [POTHO3UPOBATH HEOIArONPUATHHIC
3KOJIOTUYECKHE TOCHENCTBUS NMpeANpUHUMAEeMBIX
JEUCTBUH, IPeJOTBpAILATh UX;

- pPacliupeHuc OIlbITa ACATCIIBHOCTH
5KOJIOTHYECKOH HaIlpaBJICHHOCTH,
- OBJIAZICHUEC HaBbIKAMH yLIGG HO-

MCCIIEIOBATENBCKOM, IMPOEKTHOM U COLMAIBHOMN
JeITEIIBHOCTH;

- chopMHupOBaTh  IIPEACTABICHUS: 0
XUMUAYECKOU COCTaBJISIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MUpPa, POJIU
XMMHY B I[IO3HAHUU SIBJIEHUH IMPUPOIBI, B
dbopMHUpPOBaHUHM MBILUIEHUS W KYJIBTYPBI
JAYHOCTH, ee byHKUMOHANBHOH
IPaMOTHOCTH, HEOOXOOUMOW ISl peLIeHUs
NpPAaKTUYECKUX 3aJad U  DKOJOTHYECKH
00OCHOBaHHOI'O  OTHOIIEHUSI K  CBOEMY
3I0POBBIO U MIPUPOJHOM cpele;

- YyMETh COONIOJATh IMpaBUiia IKOJIOTHYECKHU
uesecooOpa3HOro IMOBENeHUsT B OBITY W
TPYZAOBOM [I€SITEIBHOCTH B LIENSIX COXPaHEHUS
CBOET0 37I0POBbsI U OKPY’Kalolel NpUpOIHOM
Cpelbl; YUYMThIBaTh ONACHOCTH BO3JEHCTBUS
Ha OKUBBIE OpraHU3Mbl  OIpENEJECHHBIX
BELLIECTB, IIOHMMAas CMBICH  [oKa3aTess
NpeNebHON NOIyCTUMOM KOHLIEHTpaLuU

IIK 2.6 BpINOMHATH
TpeOOBaHHS TEXHHYECKOM
9KCIUTyaTaLMH JKeJIe3HBIX
Jopor U 6e30MacHOCTH
JIBYDKEHMS

- BJIaJIeTh HABBIKAMM NOJYYEHUS MHPOPMAIMM U3
UCTOYHMKOB pa3HbIX THIIOB, CaMOCTOSTEIHHO
OCYIUECTBIISTh IIOMCK, aHAJIU3, CUCTEMATH3aLHIO U
UHTEPIPETAlMIO UHPOPMAaLUU Pa3UIHbIX BUJIOB
1 $opM IpecTaBlICHHUS,

- OL€CHUBAaTh  OOCTOBCPHOCTL, JICTUTUMHOCTH

- yMeTh  aHAIM3UPOBATh  XUMHUUYECKYIO
WHQOpMAIMIO, [MOJlydaeMyl0 W3  pa3HBIX
MCTOYHHKOB (cpencts MaccOBOM

uHbopMaLuy, ceTh VIHTepHET U Nipyrue);
- UCIOJIB30BaTh CHUCTEMHBIE XHUMHUUYECKHE

3HaHHu:A JJIs1 NpUHATHAA pemeHHﬁ B
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uHbOpMallUK, €€ COOTBETCTBHE MPABOBHIM U
MOPaJIBHO-3TUYECKUM HOPMaM;

-~ HCMOJB30BaTh CPEACTBA HHMDOPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pelIeHUH
KOTHHUTHBHBIX, KOMMYHHUKATHBHEIX U
OpPraHW3allMOHHBIX  3aJad ¢  COOJOJAEHHEM
TpeOOBaHUHN IPrOHOMUKH, TEXHHUKH 0€30ITaCHOCTH,
TATHEHBI, pecypcocOepekeHus, MpaBOBBIX U
3TUYECKUX HOpPM, HOPM  HHGMOPMAIHOHHOM
0€e30IIaCHOCTH,




KOHKPETHBIX KH3HEHHBIX CUTYaIlUsX,
CBSI3aHHBIX c BeIlleCTBAMU 1 ux
OpYUMEHCHHEM;

- yMeTh COOJIIOJATh ITpaBUJIa JKOJOTUUYECKH
[eJIeCOOOpa3HOro TMOBEJAeHUsI B OBITY U
TPYJIOBOM IESITEIHFHOCTH B LIENISAX COXPAHCHUS
CBOETO 30POBbsl U OKPYXKaIOILEeH NPUPOIHON
Cpedbl, YUYHUTBIBATH OINACHOCTH BO3JEHCTBUSA
Ha OJKUBBIE OpraHu3Mbl  ONpeAeSeHHBIX
BEIEeCTB, ITOHMMass CMBICI IIOKa3aTess
npeieNbHON HOIMyCTUMOM KOHIICHTPALUH
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2. CTPYKTYPA U COJEPKAHHME OBIIEOBPA3OBATEJIbHON
AUCIMILJINHbI

2.1. O6beM JHCHHUIUIMHBI H BUBI Y4eOHOH padoThl

Bua yue6Ho# paboThl Oovem 6
yacax

O6bem 00pazoBaTe/IbHOH NPOrpaMMbl JUCIMIIIMHBI

OcHOBHOe cofiepskaHHe 70

B TOM UHCJIC:

TeopeTHUeCKoe 00ydeHHe 50
MPaKTUYECKUE 3aHATHUS 20
IIpodeccuoHaIbHO —OPHEHTHPOBAHHOE COAEpPKAHHE 6

B TOM 4YHCJIC:

TeopeThdecKoe o0ydeHne

IMMPAKTHYICCKUEC 3aHATUA

NN

nridbepeHITMPOBaHHbBIH 3a4eT

Hroro 78

HTrorosas arrecranus B popme nupdepeHIHPOBAHHOIO 3a4eTa




2.2. TemaTHyecKHUH NJIAH H coaepxxaHue NHCUHIUIHHDBI «XHMHS

Copaepxanue yaedOHOro Marepuania (0CHOBHOE H HpodeccnonaibHO-

HaumMeHnoBanmne pasiaesoB u . Oobem | DopMupyembie
OPHEHTHPOBAHHOE), JIA0OPATOPHbIE H NPAKTHYCCKUE 3AHATHS, NPUKIANHOI
TeM 4acoB KOMITeTEeH MU
MOAYJb (IPH HAJHYIHH)
1 2 3 4
BazoBblit Moxy s ¢ mpodecCHOHANbHO-OPHEHTHPOBAHHBIM COACPKAHMEM
OcHoBHOE coaep:KaHue 70
Pa3nen 1.0cHOBBI cTpOEHNS BellecTBa 8
CoBpeMeHHasT MoOjeiNb CTpoeHUs aroMa. CHMBONHYECKUH S3BIK  XMMHHU.
XAMHYECKHHA 37eMEHT. JNEeKTpoHHas KoHduryparus atoma. Knaccudukarus
XAMHYECKUX  3JeMeHTOB (S-, p-, d-ameMeHTHl). BajeHTHBIE 3NEKTPOHBL. 2
BaneHTHOCTS.
DneKTpoHHAs MPUPOAa XUMHYECKOM CBSI3U. OJNEKTPOOTPULATENHHOCTH. BHb]
XUMHYECKOM CBsi3W (KOBAJICHTHAs, HOHHAS, METAJUTHYECKAs, BOJOPOJIHAA) U o
c1roco0bI e¢ 00pa3oBaAHUSL.
Tema 1.1.
CtpoeHne aTOMOB XUMUYECKHUX IpakTHyeckoe sanaTueNel OK 01
SJIEMEHTOB W IPUPOJA Pemenue 3ajaHMii HA UCHONB30OBAHHME XHMHUYECKOM CHMBOJIMKH W HA3BAHUH
XUMHIECKOH CBA3H COENMHEHHH II0 HOMEHKIAType MEXIYHAPOJHOr0 COM03d TEOPETHUSCKOH U
NPUKIATHOR XUMHHM W TPHUBHATBHBIX HA3BAHWH TSI COCTABNIECHHS XHUMHYECKHMX
bopMyn IBYXATOMHBIX COSOWUHCHHH (OKCHIIOB, CyNb(UIOB, MHAPHUAOB H T.II.) U
JNPYTrUX HEOPraHMUYECKIX COSTMHEHHUH OTACIbHBIX KIACCOB.
[IpakTHYeckue 3aJaHUs Ha YCTAHOBJIEGHHE CBSA3H MEXAY CTPOCHHEM aTOMOB 2

XUMHYCCKUX IJIEMEHTOB M MNEPUOAHUYCCKEM HM3MEHCHUEM CBOUCTB XHMMMUYECKHX
SIIEMEHTOB H HX COCAHHEHHN B COOTBETCTBHU C IOJOMKEHHEM Hepnonnl{ecxoﬁ
CHCTCMBI.
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Tema 1.2.
[lepmonnueckuii 3akoH U
tabnuna JI.1. Menneneesa

IIpaxTru4veckoe 3ansirueNe2

Iepuonuueckas cucrema xumuyeckux snementos .M. Menneneesa. Ousnueckuit
cmeic Ilepuonuyeckoro 3akona .M. Menneneesa. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB, 00OPA3yeMBIX MMM MPOCTBIX M CIOXHBIX BELIECTB
B COOTBETCTBUH C TIIOJOXKEHHEM XHMHUYECKOro oayeMeHTa B llepmomudeckoi
cucreMe. MHUpoBO33peHUecKoe U HayuHoe 3HaueHue [lepruoamueckoro 3akona JI.H.
MenneneeBa. Ilpormoser J[.J. MenjeneeBa. OTKpBITHE HOBBIX XHMMUYECKUX
3IEMEHTOB.

Peurenne IIPAKTUKO-OPUEHTHPOBAHHBIX TEOPETHIECKUX 3aJaHAHM Ha
XApaKTePU3aUI0 XUMUUYECKHX 3JIEMeHTOB «Merammnyeckue / HeMeTalsInYecKue
CBOMCTBA, 3JIEKTPOOTPULIATETHFHOCTh XUMHYECKHX 3JIEMEHTOB B COOTBETCTBHH C UX
JJIEKTPOHHBIM CTPOECHHUEM U IIOJOXKEHHEM B MEPHOJUYECKON CHCTEME XUMHYESCKUX
anementoB JI.U. Mennaeneesay

OK 01
OK 02

Paznen 2. Xumunueckue peakuun

10

Tema 2.1
Tunp XUMHYECKHX peakiiuii

Knaccudukamust ¥ THIBI XUMIYECKHX PEAKIUH C YYACTHEM HEOPraHHYECKHX
BewlectB. CocTaBiieHUE YPABHEHHM peakiiuil COeIMHEHUS, Pa3IOKeHu,
3aMeIeHUs, 0OMEeHaA.

ypaBHCHI/IH OKUCIIEHHSI-BOCCTaHOBIIeHH. CTeneHb OKUCICHH . OKUCIUTEND U
BOCCTAHOBHTENL. COCTABIICHHE U YpaBHHUBAHHE OKUCIHTCIIEHO-
BOCCTAHOBUTEIIPHBIX peflKHHfI METOAOM JJIEKTPOHHOTO bananca. OKHCIUTEIHLHO-
BOCCTAHOBHUTENIBHBIE PEAKIIUH B IIPUPOAEC, IPOU3BOACTBCHHBIX IIPOLECCAX H
KUBHCJICATCIIBHOCTH OPraHu3MOB

OK 01
OK 04
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IIpakTaueckoe 3ausaTueNe3

KonuuecTBeHHbIe OTHOLEHUS B XUMUU. OCHOBHbBIE KOJTHYECTBEHHBIE 3aKOHBI B
XUMUU M pacyeThl 110 YPAaBHEHHMSIM XUMHYECKHX peakiiiii. Moib Kak euHALa
KOJIM4ecTBa BemecTBa. MonsipHast macca. 3akoHbI COXpaHEHHUS MACChl U SHEPTHH.
3akoH Aoraapo. MonspHasiid 00beM ra3oB. OTHOCHTENBHAS IUIOTHOCTD I'a30B.

Pacuersl 0 ypaBHEHHAM XHMHUECKHAX PEAKIMi C HCIIOIb30BAaHUEM MAcChHl, 0OBeMa 2
(HOpMasIbHBIE YCIOBHS) Fa30B, KONHYECTBA BENIECTRA.
Uccnenosanne THNOB (IO COCTABY M KOJHYECTBY HCXOAHBIX H 0OpasyrOIIMXCH
BEIIECTB) M MPHU3HAKOB XHMHYECKHX peakuuii. [IpoBeneHHe peakiil MOHHOIO
oOMeHa, onpeeNiedre Cpeibl BOAHBIX PacTBOPOB.
Teopust anexktpouTHYeCcKOl Auccoumanuy. MoHbL DIEKTPOIUTEL, HEXNEKTPOIUTEL 2
Tema 2.2 OK 01
INeKTpOITHIECKas Peaxuun woHHOro obmena. CocTaBlieHWe peakUHii MOHHOTO OOMEHa ITyTeM OK 04
JMCCONHMALIUS U MOHHBIH OOMEH | o(erapnenyus BX NOTHBIX K COKpAllEHHLIX HOHHBIX ypaBHeHmi. KHCIOTHO- 5
OCHOBHBIE PEAKIMH. 3aJaHHs Ha COCTABIEHHE HOHHBIX peaKIHil
Paznent 3. Crpoenne u cBoiicTBAa HeOpPraHWYeCKHX BEECTB 12
[peamer Heopranuvyeckoil xumuu. Kiaccu(pukaluds HEOPraHHYEeCKHMX BEIIECTB.
IIpocThie U cloXHbBIE BemecTBa. OCHOBHBIE KIACCHI CIIOMKHBIX BEMIECTB (OKCHIEL
FHOPOKCHABI, KHCIOTBI, CONMM). DB3aUMOCBSA3b HEOPraHMYECKUX  BEINECTB. )
Tema 3.1. ArperarHble cOCTOsSHHS BenlecTBa. Kpuctannuueckne u aMopQHEIE BELIECTBA. OK 01
Knaccupukanus, HOMEHKNaTypa OK 02
¥ CTPOEHHE HEOPTaHHYECKUX -
BelIecTB Tunpl  KPUCTAIMYECKHX  PEIIETOK  (ATOMHasl, MOJICKYJIIpHas, HMOHHas, OK 04
METAITHYECKas). 3aBHCHUMOCTh (PU3MYECKHX CBOWCTB BEIIECTBA OT THIA K 2.6
KPUCTAJIMYECKOH pEIIETKH. 3aBUCHMOCTh XMMHUYECKOH aKTUBHOCTH BELIECTB OT 5

BUIA XHMMHYECKOM CBSI3W W THNA KPUCTAUIMYECKOH pereTku. [IpuduHb]
MHOr000Opa3us BEIIECTB.
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Hpakru4deckoe 3ansitue Ned

HomeHxkinatypa HeOpraHHMYeCKMX BEUIECTB: Ha3BaHHME BEILECTBA HCXOAS H3 HX
XUMUAYECKOH (GOpPMYNIBI MM COCTaBICHHE XHMHUYECKOH (OpMyJbl HCXONsS U3
HaspaHus BemectBa 1o MexayHapomHod (MIOITAK) wunu  TpuBHanmpHOH
HOMEHKJIATYpE.

Pemenue mnpakTHYeckHX 3aJaHuMP 1O  KJaccHPHUKalWM, HOMEHKIATYpE H
XUMHYECKUM (POpMyJIaM HEOPraHWYECCKUX BEILECTB PAa3JIMYHBIX KJIaccoB (yrapHbIH
ra3, yrJIeKHCIIBIH ra3, aMMHaK, ramieHas M3BeCTb, HErauleHas. U3BECTh, ITUTHEBAsS
COla M JApPYrux): HAa3pIBaTh K COCTAaBIATH (GOPMYJIBl XUMHYECKHX BEIIECTB,
OTIpEJENSITh NPUHAMIEHKHOCTD K KIIaccy.

WcToyHUKY XMMHYeCKOH HHbopManuu (CpeacTB MaccoBod HH(OpMalMH, CeTh
WurepHer u apyrue). Ilowck wHpOpMAIME NO HA3BAHUAM, HACHTH(UKaTOpam,
CTPYKTYPHBIM GopMysiaM

CocrapneHre ypaBHCHMH XMMHUYECKUX PeakUuil ¢ ydacTHeM IIPOCTBIX M CIIOXKHBIX
HEOPraHMYECKHX BEIIECTB: METAUIOB M HEMETALIOB, OKCHAOB METaIIOB,
HEMETAJUIOB M aM(OTEPHEBIX 3JIEMEHTOB; HEOPraHWYECKMX KHCIIOT, OCHOBaHWHA H
aM(OTepHbIX THAPOKCHIOB; HCOPraHWYECKHUX COJIeH, XapakTepu3yIomux HX
CBOMCTBA.

Pentenue MpPaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUH Ha CBOICTBa,
cocraB, MojydyeHHe M OE€30MACHOE HCMOIb30BAHHE BLKHEHIINX HEOPraHHYECKHX
BEIECTB B OBITY M MPAKTHYECKON AESITeTHHOCTH YeIOBEKA

nentudukaiss HEOPraHUYECKUX BEIIECTB C UCIOJIB30BaHHEM HX (PU3HUKO-
XHMHUYCCKHX CBOMWCTB, XdpAaKTEpHBIX KAueCTBEHHBIX peakuui. KauecTBeHHBIE
peaKIMK Ha CyIbdar-, KapOOHAT- U XJIOPUA-aHHOHBL, HA KATHOH AMMOHHSL

Tema 3.2.
DU3UKO-XUMHYECKHE CBOUCTBA
HEOPraHUYECKUX BEIICCTB

Mertamiel. O6mme ¢usnueckie M XUMUYecKue cBoicTBa MeraioB. CrocoObl
IOJy4YeHHUs. 3HAUCHUE METAIOB U HEMETALIOB B IPUPOJE U XKUZHEAEATEIbHOCTH
YeJoBeKa U OpraHu3MoB. Koppo3us METAUIOB: BHABI KOPPO3KHU, CIIOCOOBI 3aIIUTHI
METAJIIOB OT KOPPO3UH.

Hemertannei. O6mme Gusnyeckuie 1 XUMHUUECKHAE CBOMCTBA HEMETAILUIOB. | HIIMUHEBIE
crotictrea HemetamoB V- VII rpynn. Knmaccudukanws w HOMEHKIATypa
coenuHeHui HeMeTaioB. KpyroBopoTsl OMOT€HHEBIX 3JIEMEHTOB B IIPUPOIE

OK 01
OK 02
IIK 2.6
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XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHU4YeCKHX BCIICCTB (OKCI/II[OB,
THAPOKCHOIOB, KHCIOT, cojied Hu IIp) 3aKOHOMCpHOCTI/I B U3MEHEHHM CBOWCTB
IIPOCTBIX BEWECCTB, BOOOPOAHBIX COCHHHCHHﬁ, BBICHINX OKCHOOB H THAPOKCHIOB

Pa3aest 4. Crpoenue u cBoiicTBa OpraHA4ecKHX BEMECTB

28

Tema 4.1
Knaccudukauus, crpoeHue u
HOMEHKJIATypa OpraHUYeCKuX

BEUIECTB

IlosBneHne U pa3BUTHE OPraHHYCCKON XHMHH Kak Hayku. [IpeaMmer opraHuyeckoi
XUMHH. MecTo 1 3HaYeHHEe OPraHMYeCKOH XHMHU B CUCTEME €CTECTBEHHBIX HAYK.
XUMHYECKOE CTPOCHHE KaK IOPSIIOK COCMUHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO MX
BAJICHTHOCTH. ~ OCHOBHBIE  ITOJIOXKCHHS  TEOPUHM  XHMHYECKOIO  CTPOEHHUS
opranuveckux coenuHenudi A.M. byrtnepoBa. YrieponHslif CKeleT OpraHMYECKOR
MOJIEKYJIBL. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOCHHS MOJIEKYIL
W3omepus 1 n3omepsl.

Ilonstne o QynkuuonampHOM rpynme. Pamukan. [lpunuuner kmaccudukanuu
OpraHMYeCKHMX COeAMHEHHH. MexuiyHapoaHass HOMEHKIATYpa U HPUHIMITEL
HOMEHKJIATypbl OpraHMdYecKux coenuHeHud. IloHsTHE 00 asorcomeprkaliux
COEMHEHHUAX, OHOJIOrHYECKH aKTUBHBIX BeUIeCTBax (yrjieBojax, jkxupax, Oenkax u
Ap.), BBICOKOMOJIEKYJSIPHBIX COCJUHEHHUSIX (MOHOMEp, MOJHMED, CTPYKTYPHOE
3BEHO)

IIpakTH4yeckoe 3aHsaTHE NS

HomMmenknatypa opraHW4ecKUX COCTHHEHHH OTIOENhHBIX KJI4CCOB (HACBHILIEHHBIE,
HEHACBHIIIEHHbIC U APOMATHYECKUE YTIIEBOAOPOIBI, CIIUPTHL, (PEHOIBL, aNbACTHAbI,
KETOHBI, KapOOHOBEIE KHUCIOTH U Jp.) CocTaBleHHE MOJHBIX M COKPALUEHHBIX
CTPYKTYPHBIX (OPMYJI OPTaHUYECKUX BEIIECTB OTACIBHBIX KITACCOB, UCIIONB3Yst UX
Ha3BaHUsA [10 CHCTEMATHYECKOH U TPUBHAIIBHON HOMEHKJIAType (3TUJICH, AlleTUICH,
TIHLEpHH, GeHol, GopManbaeTru], YKCYCHast KHCIO0Ta, TIHITHH).

Pacgersl npocreiiiiedt  QopMysnpl  OpraHUYECKOW  MOJIEKYJIBI, HCXOIs U3
3MEMEHTHOTO coctaBa (B %).

OK 01
IIK 2.6
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Tema 4.2
CBoiicTBa OpraHU9YeCKHUX
COeIUHEHUN

QU3UKO-XMMHUYECKHE CBOMCTBA OPraHMYECKUX COCAMHEHUH OTAENBHBIX KIIacCOB
(ocoberHOCTH Klaccu(UKalMd U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUYECKUH
psin v obmas ¢popmyna; u3oMepus; pusnyecKkue CBOHCTBA; XUMHUYECKHE CBOMCTBA,
crIocoOBbl MONXYYEHMS):IPENEIIBHBIC YIJIEBOJOPOABI (AIKAHBI W IUKIOANKAHBI).
['opeHue MeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHHKOB TeIJla B IPOMBINUICHHOCTH H
OpiTy. CBOlfcTBa NPUPOIHBIX YIJIEBOIAOPOJOB, HAXOXKIEHHE B IMpPHUpPONE U
IPUMCHCHHE aJIKAHOB.

HCHpCHCHBHBIC (ZUIKCHBI, AJIKUHBI U EUIK&,Z[I/ICHBI) H apOMAaTH4YCCKUEC YTIIECBOAOPO/IbI.
rOpCHI/IC ANETUJICHA KAaK HUCTOYHHKA BBICOKOTEMIIEPATYPHOI'O IMIAMEHU OJISA CBAPKH
H PC3KH MCTAJLIIOB

Kucnopoaconepikalue coeAuHEHHs: COUPTH M (PEHONBI, KapOOHOBEIE KHCIIOTHI,
aNbJeruapl ¥ KETOHEI,

KHCJ’IOpO,Z[COI[Cp)K&H_II/IC COCOUHCHUA: BQ)Hpr, JKUAPBI, YTIICBOOLI.

[lpakTdyeckoe DpUMEHEHUE KUCIOPOJACOMEPIKAIIMX OPraHUYECKUX  COSTUHCHE I
(3TWIIEHIIHKONIA, TMUepuHa, GeHona, GopManbiaeriaa, aleTalbIeruia, YKCyCHOM
KHCIOTEI). MpBIIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moroimue CBOHCTBA
MELIA.

A3zoTcomepamge — CO€NMHEHHs  (aMHHBI W AMUHOKHCIOTBL,  OCJKH).
BhICOKOMONEKYISIpHBIE COSMUMHEHUS (CHHTETHYECKHE H OHONOTHYeCKH-aKTHBHBIC).
Monomep, noiumep, CTpyKTypHOE 3BeHO. Ilomumepu3zarius ITHIEHA KaK OCHOBHOE
HallpaBJeHHE er0 HCIIOIH30BaHUS.

['eHeTHUecKas CBSI3b MKy KIIACCAMH OPTaHMYECKUX COCAMHECHUH

[IpakTinyeckoe 3ansiTue Ne6
CRoifcTBa OpraHMYECKUX COECIMHCHHIH OTACIBHBIX KJACCOB (TPUBHANIBHAS U

MEX/1YHapOIHass HOMEHKIATYPa, XUMUYECKHE CBOMCTBA, CHOCOOBI OIYICHHS]):
NpesieNbHbIe (AJKAHbI U UKIIOAIKAHBI), HeTpeIeIbHbIC (AIKEHBI, aJTKUHEI,
aIKa/INCHbI) U ApOMATHYECKHE YTIIEBOAOPOIbI, CIIHUPTHI U (PeHONBI, KAPOOHOBEIC
KUCJIOTHI M 3QHPBI, AIBAECTUIBI X KETOHBI, AMHHBI i AMHHOKHCIIOTEI,
BBICOKOMOIIEKYIIPHBIE COSTUHEHUS.

OK 01
OK 02
OK 04
11K 2.6
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IIpakTu4yeckoe 3ausarue Ne7

CocTaBlieHHe CXeM peakuuif (B TOM 4HCIe II0 IPEUIOKEHHBIM HENOYKaM
[peBpAlllcHUA), XapaKTepU3YOIMHX XHUMHYECKHE CBOHCTBA  OPraHUYECKHX
COCIMHEHHMM OTHENBHBIX KJIacCOB, CIIOCOOBI HMX IOJNYyYEHHUs M Ha3BaHHE
OpraHHYECKUX  COCJUHEHMH 110  TPUBHAJIBHOM  WIM  MEXKIYHAPOIHOM
CHUCTEMaTH4YECKON HOMEHKJIIATYpE.

3aaHus Ha COCTABJICHUE YPABHEHUH XMMHUUYECKUX PEaKIUi C y4acTHEM

OpPTAHMYECKUX BEIIECTB HA OCHOBAHHUH HUX COCTAaBa U CTPOEHHS
[TomyyeHne OSTHUICHA W HW3YYEHHE €ro CBOMCTB. MojemupoBaHuE MOJIEKYJ U
XHMHYECKUX TIpEBpAllleHUI Ha IpUMepe 3TaHa, ITHJIEHA, alleTHIIEHa U JIp.

Tema 4.3
Wnentudukanus opraHnyeckKux
BEUIECTB, UX 3HAUYCHUEC U
NpUMeHEHHE B OBITOBOH H
MPOU3BOACTBEHHOU
JIeATEIBHOCTH YENOBEKa

buooprannyeckue coenuHenus. [IpruMmeneHne u OGHOJIOrHYECKass pPosb YIJIEBOHOB.
OkwucjieHHe YIICBOAOB — HCTOYHHK OHEPrHd >KHMBBIX opranu3MoB. O6nactu
NpUMEHEHHsT aMUHOKHCIOT. [IpeBpammeHuss OenKoB IHIIM B  OpPraHU3MeE.
Buonoruueckne ¢ynkuuu OenkoB. buonoruyeckue ¢yHKUHH KUpoB. Poub
OpraHHYECKOM XMMHUH B pelleHHH podieM muieBo# 6e30nacHocTH

[\

Ponb Oprasndeckoif XUMHH B PEHICHHH MPOOJIeM dHepreTHuYeckoi 06e3011aCHOCTH, B
Pa3BUTHH MEAMIUHBL, CO3IAHMHM HOBBIX MaTE€PHAIOB, HOBBIX HCTOUYHUKOB 3HEPIUHU
(anbTepHATUBHBIE MCTOYHHUKM OJHepruH). ONacHOCTb BO3JACHCTBUS Ha OIKHBBIC
OPTaHHM3MbI OPraHUYECKUX BEHIECTB OTAENBHBIX KIaccoB (YIrJIEBOJOPOABI, CIIHPTHI,
(beHoNbl, XIOpOpraHudYeckue NPOU3BOAHbIE, AIBLACTHABI M Ap.), CMBICI IIOKa3aTes
NpeJIeNbHO JOIMYCTUMOM KOHIIEHTpalluu

IIpakTH4yeckoe 3ausiTue Ne8

WnenTudukanus OpraHuYeCKMX COCOWHEHHUIH OTIENBHBIX KIIACCOB (HA IIPHMEpE
ANBJIETMI0B, KpaxMana, YKCYCHOH KHCJIOTBI, O€NKOB H T.II.) C UCIIOJB30BAHHEM HUX
(GU3UKO-XMMHUYECKUX  CBOMCTB M XApaKTEPHBIX KAYECTBEHHBIX  PEaKIIHH.
Jenarypauus Genka npu HarpeBaHuu. [[BeTHble peaknuu 6eykoB. Bo3HHKHOBEHHE
AHAIUTHYECKOr0 CUTHANIA ¢ TOUKH 3PEHHS] XHMUYECKHUX IIPOIIECCOB IIPH NPOTEKAHUH
KAYeCTBCHHOM peakliiH, IO3BOJSIOMmEH HWIACHTHQULIUPOBATh IIPETIOKEHHBIE
OpraHUYEeCKHE BEIIECTBA

OK 01
0K 02
OK 04
11K 2.6

Pas;le.l] 5. KuHeTn4eckue TEPMOAHHAMHAICCKHEC 3AKOHOMEPHOCTH NPOTCKAHU XHMHICCKHUX peaKl.llrlﬁ

20




Tema 5.1

CKopoCTh XUMHUYECKUX PEAKIIHH.

XUMHUYECKOE PABHOBECHE

CxopocTe peaknuu, €€ 3aBHCHMOCTh OT pasiu4yHBIX (aKTOpPOB: TIPHPOIBI
pearupyrouIX BEIIECTB, KOHIEHTPAIMU PearnpyrolX BENIECTB, TEMIEPATYphl H
IUIOIAJM PEAaKIIMOHHON MmoBepxHOCTU. TennoBsie 3pPEeKTH XUMHYECKUX PEAKIIHH.
OK30- U 3HAOTEPMHUUECKHE, PEAKIIHH.

OOpaTHMOCTD peakui. XUMHUEeCKOe PABHOBECHE U €r0 CMENICHUE MO/ AeiiCTBHEM
pasznu4yHblX (AKTOPOB (KOHIIEHTPALMS pEarcHTOB MM IIPOAYKTOB PEaKI[UH,
JaBIEHUE, TeMIleparypa) MIJid CO3JaHUS ONTHMATBHBIX YCIOBHM IPOTEKAHHSA
xuMudeckux npoueccos. [punnun Jle [larense

IIpakTryeckoe 3anaTue Ne9

Pemenne npakTHKO-OPHEHTUPOBAHHBIX 3aJaHMM Ha aHaIu3 (HaKTOpOB, BITHSIIOMIMX
HA U3MCHCHHUE CKOPOCTH XHMHYECKOH pEakKIMM, B T.4. C HNO3HIMH 3KOTOrMYeCKH
LeNnecoo0pa3sHoro IOBeHEeHUST B OBITY M TPYJOBOH JEATENBHOCTH B IEJSX
COXPaHEHHUs CBOETO 3JOPOBBS U OKPY>KaroUIel IpupoIHON Cpebl.

Pemenue mpakTHKO-OPHEHTHPOBAHHBIX 3aJaHHil Ha MpuMeHeHue npuHnuna Jle-
[larense A0 HAaXOXICHUS HAIPABIECHUS CMEINCHMS DPABHOBECHS XHMMUYECKOH
peaKLUU ¥ aHIU3 (PAKTOPOB, BIMSAIONIMX HA CMCUICHHE XUMUYECKOIO PABHOBECHS

NS

OK 01
OK 02
[IK 2.6

Paznen 6. Pacrsopsl

Tema 6.1

IToasTHe O pacTBOpax

PactBopenue kak  ¢Qusuko-xummuuecku#f  mpouecc.  PactBopel.  CrocoOwl
NPUTOTOBJICHUs pacTBOpPOB. PacrtBopuMocTh. MaccoBas [0Jii pPacTBOPEHHOrO
BemecTBa. CMBICT MOKaszaTessl MpelelhbHO AOMYCTHMON KOHICHTPALIMH M €ro
UCIIOJIE30BAHME B OLIEHKE IKONOTHYECKOM OE30IIaCHOCTH.

IlpaBmia 5KONOTHMYECKH LENeco0Opa3HOro MOBEJCHUS B OBITY H  TPYIOBOH
JEATENIbHOCTA B LEJSIX COXPAHEHMsI CBOETO 370POBbst M OKpY)Kafomed npupoaHoi
CPEIBI; OIIACHOCTH BO3AECHCTBHUS Ha )KMBBIE OPTaHU3MB] OIIPEICIEHHBIX BEIIIECTB.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX pACYETHBIX 3aJaHHA Ha PACTBOPEL,
UCIIONBE3YEMBIE B OBITOBOH M IPOM3BOJICTBEHHOM NEATEIBHOCTH YEIOBEKA

OK 01
OK 02
OK 07
[TIK 2.6
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IIpakTuueckoe 3anarue NelQ

[IpurororneHye pacTBOPOB 3aJaHHOM (MaccoBOH, %) KOHICHTPAMH (C IPAKTHKO-
OpHUEHTHPOBAHHLIMH BOIIPOCAMH) ¥ OIIpeIEIeHHE CPeAbl BOAHBIX PACTBOPOB.
Pemenye 3aa4y Ha IPUroTOBJIEHHE PaCTBOPOB

IIpodeccnoHATLHO-0pHEHTHPOBAHHOE CONEPIKAHHE

Pa3zgen 7. Xumus B GbITY M NPOH3BOACTBEHHOM IEATENHHOCTH Y€I0BEKA

Tema 7.1
XuMHS B OBITY H
NPOU3BOACTBEHHOMH
JeSTeILHOCTH YeIoBeKa

Hogeiimue DOCTHXXEHHS XUMHYCCKOM HAYKH U XUMHYECKOH TexHojoruu. Poib
XAMHU B  OOCCIICYCHHM  JKOJOTMYECKOH, JOHEPreTMYeCKOM M ITHILEBOH
0e30mMacHOCTH, pa3BUTHH MeAMUMHEL. llpaBuia nmoucka M aHAIM3a XMUMHUYECKOM
uHpOpMALlMM W3 pPa3NHYHbIX WCTOYHUKOB (HaydyHasd M y4yeOHO-Hay4dHas
JIATEPATYPA, CPEACTBA MAacCOBOH uHpopMaIuy, ceTh HTEpHET)

IIpakTuyeckoe 3ansarue Nell

[louck U aHamu3 KeHCOB O MPUMECHEHHM XUMHUYECKMX BEIIECTB U TEXHOJIOTHH C
yueToM Oyaymed npodecCHOHATBEHON IeSTeNBHOCTH IO TEMaM: BAXKHEHIIHE
CTPOUTENbHBIE MATEPHANbl, KOHCTPYKIMOHHBIE MAaTEpUATBl, KpPACKH, CTEKIIO,
KepaMuKa, MAaTepUuallbl IS SJIeKTPOHUKH, HAHOMATepHAJIbl, TEKCTHIIBHBIE BOJIOKHA,

HCTOYHHKH OHEPIrHuHU, OPTraHUYCCKHE U MUHEPATIBHBIC y1106peHH51, JICKAPCTBCHHBIC
BEIICCTRBA, OBbITOBAYT XHMHUS.

IIpakTnyeckoe 3ansaTne Nel2

3amuta: [IpeactapieHue pe3yibTaToB pelleHus KeicoB B dopMe MUHH-IOKIAOA C
[pe3eHTAlHNER

OK 01
OK 02
OK 04
OK 07
K 2.6

JInddepenunpoBannbiii 3auer

UTOro

78




3. YCJIOBUSA PEAJIN3AIMU ITPOI'PAMMBI
OBI[EOBPA3OBATEJHLHOM IUCIUILINHBI

3.1. TpeboBaHUs K MUHEMAJIBbHOMY MaTEePHAIbHO-TEXHHYECKOMY
obecrie4YeHH 10

Peasny3ais IporpaMMBel QUCHUILTHHE] TpeOyeT Hanndus ydyeGHoro KabuHeTa
«XuMHS» W/UIH yIeOHON XUMUYECKOH 1abopaTOpUH.
O6opynoBanue yueOHOro kabunera:
- [10CaJOYHbIe MECTA IT0 KOJIMUYECTBY 00yUdaroIuXCs;
- pabouee MecTO MpernoaaBaTelis;
- JIOCKa KJlacCHas
- yueOHO-MeTOoIu4YecKoe 00ecreueHue;
- KOMIUIEKT yueOHO-HAIJISIIHBIX IOCOOMM IO DUCHUIUINHE «XHUMHA» (CTEHIB,
CXeMBI, TaOJHIBl, OIOPHBIE KOHCIIEKTH, y4eOHbIE IO0COOMS, CIPaBOYHBIE
MaTepuanbl, Ha0Ophl  IMIAPOCTEP)KHEBBIX  MOJAENEH  MOJEKYN,  MOJIEIH
KPUCTAUIMYECKHX PEIIETOK, KOJUIEKIMH IPOCTBIX U CJIOXKHBIX BEIIECTB W/WIU
KOJUTEKIIMH [TOJIMMEPOB; KOJUIEKIUS TOPHBIX TIOPOJ U MUHEPAIIOB);
- Habop nocyasl, 060pyI0BaHUS U PEAKTUBOB Ul AEMOHCTPAMOHHOIO
OKCIIEPUMEHTA B TAOOPaTOPHBIX OIBITOB.
TexHuuyeckHne cpeacTBa 00y4eHH:
- KOMIIBIOTEP C YCTPOMCTBOM MIPOU3BEAEHUS 3BYKA;
- IPUHTEP;
- MyJIbTUMEANA-IIPOEKTOD;
- JKpaH

3.2. UudopmanuonHoe oGecneuenue o0ydeHus. IlepeveHb pexkoMeHIyeMBIX
y4eOHbIX u3iaHuii, UHTepHeT-pecypcoB, AONOJHUTEIBHON JHTEPATY PhI

Jas obydarwommuxcs
1.Adunorenona 1.B.
XuMmus: y9eOHUK U MPAKTUKYM It CPeIHErO MPOPECCUOHANBHOIO
obpazoBanus/V.B.Abunorenona,/I.B.badkos,B.A.ITonkos — 2e u3x.,-ucmp. 1
qorm.- Mocksa: M3matensctBo FOpaiit, 2023. - 291¢
Pexxum noctyna: https://urait.ru/viewer/himiya-513807#page/5

Jlas npenoaaBarteJei

Koncturyuuss  Poccuiickoir ~ @enepauuu (IpuHATZ  BCEHAPOIHBIM
rogocoBandeM 12.12.1993) (¢ yderoM MOMpaBOK, BHECEHHBIX (erepalbHbBIMU
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KOHCTUTyIMOHHaMHM 3akoHamMu P® o mnompaBkax k Konctutynuu PO ot
30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-OK3) // C3 PO. — 2009. — Ne 4. —
Cr. 445.

MenepanbHblt 3akoH oT 29.12. 2012 Ne 273-03 (B pen. (eaepanbHbIX
3akoHoB 0T 07.05.2013 Ne 99-®P3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne
11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84- @3, ot 27.05.2014 Ne 135-
@3, ot 04.06.2014 Ne 148-03, c u3M., BHeceHHbIMU DenepanbHBIM 3aKOHOM OT
04.06.2014 Ne 145-®3) «O6 obpazoBanuu B Poccuiickoit denepanumy.

IIpuka3z Munobprayku Poccuu ot 17.05.2012 Ne 413 «O6 yTBepxaeHUH
(enepaibHOTO TOCYHapCTBEHHOTO 00pa30BaTENILHOTO CTaHAapTa CPEIHErO
(mosHOTO) ObIIeTO 0OpazoBanusy (3apeructpupoBan B Muniocte PO 07.06.2012
Ne 24480.

ITpukaz MwunobpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHUH
naMeHenndi B Ilpmkaz MuHuctepcTBa o00pasoBaHus U Hayku Poccuiickoi
Genmeparmn ot 17.05.2012 Ne 413 "OO6 yTBepxAeHHH (EIEPATEHOTO
TOCYZIapCTBEHHOr0 00pa3oBaTeNbHOTO CTaHAapTa cpegHero (TIOJHOro) oOImero
obpazoBaHus'.

[Tucemo JlemaprameHTa TOCYZapCTBEHHOM MOJUTUKU B cdepe MOATOTOBKU
pabouunx kampoB u JIIO MunobpHayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHlaiu MO OpraHM3alliy MOJY4YEHHUs CpeaHero oolero odpasoBaHUs B
npenenax OCBOEHHs 00pa3oBaTeNbHBIX MPOTpaMM CpefHero mpodecCHOHATBEHOTO
oOpazoBaHusl Ha 0a3ze OCHOBHOTO 00Iiero obpa3oBaHHs C y4eTOM TpeOOBaHUi
denepaltbHBIX IOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOIy4yaeMoOMH
npoheccuu WIN CIeNHUATBLHOCTH CPeJHEro NPoheCcCHOHaIbHOTO 00pa3oBaHuUsy.

HNuTepHer-pecypebl

www.fcior.edu.ru (QenepanbHei LIEHTP MHGOPMAIIMOHHO-00pa30BaTEILHEIX

pecypcoB — OLIMOP).
http://www.window.edu.ru  (EnuHoe oKkHO HmocTyma K 0oOpa30BaTelIbHBIM

pecypcam MHTepHETA 110 XMMUK)
https://resh.edu.ru (Poccuiickast 3IeKTPOHHAS [IIKO0JIA)
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I[OHOJ'IHHTCJ'leble HCTOYHHKH

1.Pocun M.B., Xumust. YueOHHK ¥ 3aJa4HUK JIJI51 CPEAHET0 IIPO(hEeCCUOHAIBHOIO
obpazosanus/ U.B.Pocun,JI.J[. Tomuna, C.H.Conosbes - Mocksa: M31aTenscTBO

FOpaiit, 2023. - 420c
Pexxum moctyna: https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-

512022#page/5
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4. KOHTPOJIb n OLEHKA PE3VYJIBTATOB
OBILIEOBPA30OBATEJBHON JTUCIIUIIJINHLI

KoHTpons # oOlEeHKa pe3yJbTaToOB OCBOEHHMs 0OIe00pa3oBaTeIbHON
IUCIUIIMHBI pacKphIBaeTCs Yepe3 NUCIUILTMHAPHEIE Pe3ybTaThl, HallpaBIeHHbIE
Ha (opMHUpOBaHue OOLIMX U NPO(ECCHOHANBHBIX KOMIIETEHIIMN IO pa3fenaM H
TeMaM CoJiep)KaHust yaeOHOro Marepuasia

Obmas / Pasnen / rema Trn oneHoYHbIX
npodeccHOHANBLHAS MepOTpUATUHH
KOMIIETEH U

OK 01 Tema 1.1 Tema 1.2 Tema 3.1, Tema 3.2

OK 02 Tema 1.2 Tema 3.2 TectupoBanue

OK 01 Tema 1.2, Tema 3.1, Tema 4.1, Tema 4.2, BrimonHenye npakTauecKux
Tema 4.3, TemaS.1 ,Tema 6.1 3amaHui

0K 02 Tema 1.2 , Tema 4.2, Tema 4.3, Tema5.1,
Tema 6.1

OK 04 Tema 4.2, Tema 4.3,

OK 07 Tema 6.1, Tema 7.1

OK 01 Tema 1.1, Tema 2.1, Tema 2.2, Tema 3.1, | Pemenue 3agau
Tema 3.2, Tema 4.1, Tema 4.2, Tema 6.1

OK 02 Tema 3.2, Tema 4.2, Tema 6.1

OK 04 Tema 2.1, Tema 2.2, Tema 4.2,

OK 07 Tema 6.1

OK 1,0K 2, OK 4, Tema 7.1 Bemongeane w  3ammra
OK 07, IIK 2.6 KeUCOoB
OK 1,0K 2, OK 4, Pazmen 1 Pasmen 2 Pasgmen 3 Pazgen 4, | JuddepeHunpoBanHbIH
IIK 2.6 Paznen 5 Pazmen 6 3a4eT
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